Age-related changes of anandamide metabolism in CB1 cannabinoid receptor knockout mice: correlation with behaviour.
Anandamide (N-arachidonoylethanolamine, AEA) and 2-arachidonoylglycerol (2-AG) are the most active endocannabinoids at brain (CB1) cannabinoid receptors. CD1 mice lacking the CB1 receptors ("knockout" [KO] mutants) were compared with wildtype (WT) littermates for their ability to degrade AEA through an AEA membrane transporter (AMT) and an AEA hydrolase (fatty acid amide hydrolase, FAAH). The age dependence of AMT and FAAH activity were investigated in 1- or 4-month-old WT and KO animals, and found to increase with age in KO, but not WT, mice and to be higher in the hippocampus than in the cortex of all animals. AEA and 2-AG were detected in nmol/mg protein (microm) concentrations in both regions, though the hippocampus showed approximately twice the amount found in the cortex. In the same regions, 2-AG failed to change across groups, while AEA was significantly decreased (approximately 30%) in hippocampus, but not in cortex, of old KO mice, when compared with young KO or age-matched WT animals. In the open-field test under bright light and in the lit-dark exploration model of anxiety, young KO mice, compared with old KO, exhibited a mild anxiety-related behaviour. In contrast, neither the increase in memory performance assessed by the object recognition test, nor the reduction of morphine withdrawal symptoms, showed age dependence in CB1 KO mice. These results suggest that invalidation of the CB1 receptor gene is associated with age-dependent adaptive changes of endocannabinoid metabolism which appear to correlate with the waning of the anxiety-like behaviour exhibited by young CB1 KO mice.